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FAKEDATAMOTIVATION
ÅLetõs entertain the possibility that our neutrino ðnucleus 

scattering models do not reflect nature accuratelyé

Åé specifically inways thataffect our understanding of E˄ Ÿ Erecé

Åé differently for a˄nd anti- ?˄

ÅHow degenerate are effects that can be reweighted out with 

effects that distort E˄ Ÿ Erec assumingan on-axisnear

detector?
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Sum over knock-out nucleons:

Å Neutrons!

Å How many?

Å How is energy shared?

Sum over mesons:

Å If undetected, ~mm bias!

Å How many?

Å How is energy shared?



FAKEDATAMOTIVATION

ÅWe will tuneourmodelsto Data / MCdiscrepanciesobserved at the 

near detector.

ÅIn the wide on-axis beam, Data / MC differences induced by E˄ Ÿ Erec

mis-modelling could be mistaken as a cross section effect.

ÅAndreweightedoutwithmodeltuning.

ÅDUNE-PRISM shouldresolvethisdegeneracyasit allowsus to directly 

probe natureõs E˄ Ÿ Erec in the rangeof interestfor DUNEoscillations. 
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Sum over knock-out nucleons:

Å Neutrons!

Å How many?

Å How is energy shared?

Sum over mesons:

Å If undetected, ~mm bias!

Å How many?

Å How is energy shared?



DUNE-PRISM SIMULATION
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ÅSimulate GENIE events in a large liquid argon volume 

Å39 x 3 x 5 m.

ÅDivide large volume into 13 detector-sized (3 x 2 x 4 m) 

chunks, mimicking òstopsó of a moveable detector.

ÅDefine a veto region 50 cm from the detector edges in 

all directions.

ÅUse this region to require hadronic system containment in 

active volume: non-primary-lepton energy deposits in veto 

region < 20 MeV.



20% MISSING PROTON ENERGY

ÅFor each event, scale proton energy deposits in the 

detector by 80%.

ÅAffects Erecand containment cut at the near detector
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Nominal

-20% ProtonKE

On-axisND



MULTIVARIATEREWEIGHTING

ÅUse multivariate method* to reweight distributions of 

observables back to nominal.

ÅTrainBDTto learndifferencesbetweenshifted and nominal MC, and 

produce event weights from output.

ÅObservablesconsidered:

ÅErec

ÅPrimary lepton energy

ÅProton deposited energy

ÅCharged pion depositedenergy

ÅNeutralpiondepositedenergy
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*A. RogozhnikovarXiv:1608.05806



MULTIVARIATE REWEIGHTING
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ÅStart with nominal MC.

ÅLookat multidimensionaldistributionof

observables.



MULTIVARIATE REWEIGHTING
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ÅApply -20% shift in proton deposited energy.

ÅChangesE˄ Ÿ Erec relation.



MULTIVARIATE REWEIGHTING
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ÅReweightthedistributionasa functionof theobservables.

ÅRecover multidimensional nominal distribution.

ÅErec bias still present!



MULTIVARIATE REWEIGHTING
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ÅRepeat for antineutrino mode.

ÅEffect on E˄ Ÿ Erec is much smaller.


